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ROM * gradual A of human knowledge, 
and the various aſſiſtances that are found neceſſary to 
the perfection of every materialdiſcovery, it is never to be ex- 
d that the feſt diſcoverer of any ſcience, ſhould beable 
to place it in ſo advantageous a point of view, as to * 
* once diſtinct, _ extenſively uſeful, + 


* . 


"TO 51 't 

Tax Disco ſufficiently eſtabliſhes his credit, if ne 
is able to demonſtrate the truth of his Tuzoxy, and but ſel- 
dom attempts giving to the world a practical or introduftory 
treatiſe on the ſubject. This has generally fallen to the lot 
of thoſe who have been contented to follow the track 
marked out for them by a ſuperior hand; till experience 
has, at length, taught them that, in order to purſue the en- 
quiry to advantage, they are ſometimes obliged to make va- 
rious deviations from the old track; and, finding it neceſſary 


to obtain a more diſtin view of the ſeparate parts of their F 


ſubject, they have proceeded, by experiment and inveſtiga- 
tion, to form a'Tegular analyſis of the whole. This has ge- 


nerally thrown' a ſtronger light upon the object, and it has 
appeared clear and ſatisfactory to every attentive obſerver : 
But, as new experiments are continually leading to new gif. 
” coveries, we are, after all, conſtrained to conclude, that al- 
moſt every branch of A ſcience admits of unlimited 


eee | a F 


Ir is evident that thoſe arts have approached the.neareſt 
to perfection, that have been illuſtrated by the moſt familiar 
deſcriptions, ſo as to render them plain and intelligiblg/to 

| x ver | 


8 Turn is, at leaſt, one farther advantage arifing* frok 
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” 


every — vVobrn have, by luch means, been agree- 
ably led on in their pur ſults ef ſeicket ; and; ſince this has 


been exh hibited with rather leſs /{ſteniafic dignity than former- 
ly, the man of inferior capacity has eaſily acquired the moſt 


, uſeful part of that knowledge, which was once n * 


culiar to the PHILOSOPHER, 


* * = | 24 777 : \ be 4 
wh. ' ad 
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Plain and familiar analyſes, — that they. hage immedilt 
tendency to diffuſe a knowledge of the uſeful arts Among all 
claſſes of mankind; whereby every one may have it in his 
power, to compare the different effetts arifing from the Aix 
ferent ſituations of things; and the artiſt not only gains the 
beſt information of thoſe ko have gorſe before Him, but is 
likely to be led into the moſt ſure track "Tor Ong Aber 
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Ts [eietice of TIER comptehending the na- 
ture bf fuids in general, has been ſtudied and cultivated by 
the moſt ingenious men, as a ſource of agreeable entertain- 
ment, and of ' extenſive. utility; being applicable to the 
moſt neceſſary and common occaſions of lie j and the theory 
Having been already made ſufficiently by various wri- 
ters on the ſubje&, my preſent deſigu is merely to draw, up 
a plain compendium of the principal uſes. of the Hypxo- 
sTATIC BALANCE, in order to facilitate the practice of. this 
wall inſtrüment to thoſe who * with it. 

2 * R 


Tas appears to be the more neceſſary IN , becauſe, 


» 
Na 
® 


in the circulation of money, the public are now more liable 


to be deceived by that which is counterfeit, than by that which 
has been fraudulently rendered ſhort of weight, The late 
ſalutary regulation refpeRting the weight of gold coin, hav- 
ing effectually prevented the iniquitous practice of livre, 


the bnly remaining,expedient for the deſtroyers of money» 
ſeems 


PREFACE. 


Teems to be that of making it.;—but were theuſe of the hy- 


droſtatic balance to become general, it would undoubtedly 
as effectual a ſtop to baſe and counterfeit cointxc ; and 
in this light it en to be an * W of conſidera- 
ble attention. | P 
Ir is fomewhat to be regretted, that moſt explanations of 
the uſe of this inſtrument, appear frequently enveloped in 
a cloud of mathematical calculations, which has doubtleſs 
prevented many from uſing it, or giving any attention to the 
ſubjet. This method, indeed, is commonly made uſe of 
by thoſe who have been converſant in ſuch ſtudies, becauſe 
quantities may be more conciſely expreſſed this way than by 
common arithmetic, But a knowledge of mathematics is by 
no means neceſſary to that of the hydroſtatic balance, which 
may be uſed to very good purpoſe by every perſon who is 
capable of uſing a pair of common ſcales, 


Wrxx the queſtion to be put to many people who have 
been deceived by counterfeit money, Why don't you fur. 
„ niſh yourſelf with a Hydroſtatic Balance ? The proba- 
ble anſwer would be, I know nothing of hydroſtatics, and 
5 ſhould ſcarcely: be able to uſe one properly—beſides, they 
are troubleſome, and perhaps not always to be depended 
% upon.” The fact is, that theſe balances have been made 
of ſo many different forms, ſome of them ſo inconvenient 
and tedious in the operation, and others ſo extremely inad- 
equate to the purpoſe, that many perſons who are unac. 
quainted with the principles, ſeem dubious of the real uti- 


lity of any of them. 


PzxHAys the only conſtruction that may at all times be te- 
lied on, is that of the equal Lever, in the form of a common 
ſcale-beam ;= this is likewiſe the moſt ſimple and eaſy in 


its application, and might be rendered altogether as port- 
able as guy other kind. * 


; Is 


RE FAC E 


| 1x the following ſmall tract, I have endeavoured to ren- 

| "der the uſe of this balance, in determining the ſpecific gra- 
vity of different ſubſtances, perfectly intelligible to thoſe 

-who are Acquainted with anthmetic no farther than the ge- 

neral rule of proportion: The certain method of finding 

whether or not a piece of coin be current gold, is ſhewn 

merely by weightng, without any calculation ; and its quality 

* © and value may be immediately ſeen by the e of a 
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gb OF THE 
HYDROSTATIC. BALANCE, 
In determining the quality of GoLD, &c, 


CC a dtd les 


Pn HE TE: "0 and diſtinguiſhing qualities of 

pure Gol b ate the ſimplicity, minuteneſs, 
and cloſe coheſion of its parts; whereby a greater 
number of thoſe parts is contained in leſs ſpace 
than of any other body that we know of. 


As all bodies weigh in proportion to Wann 
tity of matter, the ſpecific weight of Gold muſt | 
therefore be ſuperior to that of all other metals. 


Tt follows from hence, that if Gold be adulte- 
rated with any other metal, its ſpecific gravity, or 
comparative weight, muſt be 4% in proportion to 
the,quantity of Alloy : Therefore the weight of Gold 
is a ſure criterion of i rs quality. 


B | l | In 
7 _ ” — 5 


c 2 © 7 

In order to determine the preciſe quantity of 
Alloy compounded with Gold, the Gold muſt be 
weighed with ſome other maſs as a ſtandard, and 
their relative gravities — 


For this purpoſe it is Wey that che ſtandard 


ſhould be of one fixed and determinate gravity, 
and liable in the ſmalleſt degree to variation. Fluids 


are, by far, the moſt convenient, and pure rain 


water“ the leaſt objectible of any other. 


From various hydroſtatical experiments, it is 
found, that when any ſubſtance is immerſed in a 
fluid ſpecifically lighter than itſelf, it loſes as 
much of its own weight, as is equal to the weight 
of a quantity of the fluid, of the ſame bulk as the 
ſubſtance weighed in it; and the fuid gains as 
much weight as the body weighed i in it loſes. 


Hence it is extremely eaſy to compute the ſpe- 
cific gravity of gold, or any other metal, by! means 


of an accurate HyprosTaTic BAL AN; and 
thereby * determine its quality and real 
value. 1 


If a piece of gold be firſt weighed in air, in ahe 


uſual manner, and its preciſe Weight, 1 in grains, re- 
e 3 


— 


* Rain Water is 3 1 as + this is fel- 


dom to be obtained perfealy Pure, clear ſpring Water will 
anſwer the purpoſe nearly as well, 


1 
marked; when if is afterwards weighed | in water, 


it will be found to weigh conſiderably leſs, If its 
weight in water be ſubſtracted from hat it weigh- 
ed in ain, the difference will ſhew the bfs it has 


ſuſtained by being weighed in a denſer medium : 
The 2 in air being then divided TY” the toſs in in 


"ay the contrary, y ſpecific gravity of Perling 
gold being known, if the weight i in air of any piece 
of gold coin, be divided by, the ſpecific gravity of 
ſterling gold, the quotient ſhews what ought to : 
its loſs when weighed in water, and if it be foun 
to loſe more; the gold is bad, or has too great a 
quantity of alloy. 


Gold is about 18 times as heavy as common 
water ; the ſpecific gravity of ſterling gold being 
to the weight of water, as 1 7.790 to 1, if if there · 
fore a Guinea weighs in air 129 grains, when 
weighed in water it muſt loſe 7,2 5, or 75 grains 
of its weight, becauſe 7,250 : 129 ::.1 : 17,79 33 
—ſo that a quantity of water, 21 in bulk to a 
ſterling guinea weighs 74 grains. 


The method of computing in what proportion 
the quantity of alloy in counterfeit gold exceeds 
that which is allowed to fandard, (which is 22 Ca- 
rats of fine gold 5 to 1 of ſilver, and 1 of copper) 

2 will 


F The Specikc Gravity of which is nearly about 19,15. 
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„. 
will be mentioned hereafter ;—I ſhall firſt deſcribe 
the HyprosTaTic BALANCE, and the 2 of 


applying it to * 


of the Hronesrarie BALANCE. 

Tux Bl of this Balance ought to be at leaſt 
eight inches in length, but, for accurate experi- 
ments, one af ten inches is preferable; made of 
tempered ſteel, the ſlenderer the better, ſo that it 
may turn with the lighteſt weight, and balanced 
on its center in ſuch a manner as to vibrate very 
Nowly. It ſhould be made to reſt on a ſtand; a 


pendant beam being not only inconvenient for the 
purpoſe, but is liable to various inaccuracies. 


To the Brau is adjuſted a pair of ſcale- pans, 
which may be taken off at pleaſure there is alſo 
another ſmaller pan of equal weight with one 'of 
the others, furniſhed with ſhorter ſtrings, ſo as to 
admit a veſſel of water to be placed under it. 
When the balance is uſed for hydroſtatic purpoſes, 
this pan is to be ſuſpended at one end of the beam, 
and one of the common ſcale-pans at the other. 


The glaſs BuckET is to hold any ſolid body in- 
tended to be weighed in water, and is to be ſuſpend- 
ed by the horſe-chair, to the hook at the bottom 
of the ſmall ſcale; 'there is a weight to be placed 
in the oppoſite ſcale, in order to balance the bucket 
exactly in water, | 

ids... "=p 


16 ) 


The braſs Tons are likewiſe for the ſame ber 
| 3 and to hold ſuch ſubſtances as cannot con- 
veniently be put into the * 


The ſmall braſs Niprzx is intended for the 
' weighing of Gold coin; which may be much more 
accurately weighed in this, than in the Bucket; 
which, indeed, is deſigned to be uſed only for 
ſuch ſubſtances as cannot well be placed in the 
Nipper or Tongs ;—the beam will turn much 
eaſier with either of theſe, than with the other. 
A ſcale- beam, loaded at each end with a conſider- 
able weight, is inſenſible of the addition of a 
ſmall one; beſides, the reſiſting medium of water, 
through which the whole ſurface of the bucket 
and its contents muſt paſs, prevents the vibration 
of the beam, and renders the operation PO tedi- 
ous and uncertain. | 

The glaſs Sorip is made uſe of in determining 
the ſpecific gravity of Fluids. 


N. B. Each of theſe Apia has its re- 
ſpective Weight for a balance in water, diſtinguiſh- 
ed by different marks. —— Theſe weights are in- 
tended to balance them exatlly ; but they may not 
always be correct; water varies conſiderably in its 
denſity, according to the temperature of the air; 
in hot weather it is lighter, in cold heavier; in the 
former caſe the balance. weight en 4 1 rather 

too 


Le requires.” © 15 


the glaſs veſſel, pouring in water till it is filled 


(6) 


too light, and in very cold weather too heavy. 
= this happens, the equilibrium muſt be 
reſtored by the addition of a ſmall weight, dropt 
25 the Scale that requires it, before any hydro- 
tic experiments can be performed with accuracy, 
From hence it is natural to conclude, that 
the ſpecific gravity of the ſame ſubſtances will 
be arent at different times; this variation how- 


ever, is ſo ſmall, particularly i in the weight of gold, 
as not to be regarded i in common experiments. 


In order to find the preciſe ſpecific gravity of 
any ſubſtance, i it will generally be requiſite to com- 
Pute the decimal parts of a grain; the better me- 
thod therefore, of weighing, is by zenzbs of a grain, 
rather than by eighths, fixteenths, &c.—for which | 
purpoſe, I have divided the grains by decimals, viz. 
into 1, 2, 3, 4, and 5 tenths, which, in the cal- 


culation, may be termed 5, 50, 500, EC. as the 


Method , Jnding the SPECIFIC Gravity of SoL1Ds. 


Let the Subſtance be firſt accurately weighed | in 
air, ſetting down with a pen the weight in grains 
and decimal parts ; then hang on the ſmall water- 
ſcale to one end of the beam, and place under it 


within about three quarters of an inch from the 


brim : Let the body to Ps weighed be then placed 
in 


(7 } 

in the Nipper, Tongs, « or Bucket, as is moſt con: 
venient: and, immerging it in the water, let i it be 
ſuſpended by the horſe-hair, to the hook at the 
bottom of the water-ſcale;—Obſerve that the ſame 
weights which balanced the body in air, are in the 
oppoſite ſcale, and likewiſe the proper balance- 
weight. Care alſo muſt be taken that no gir-bubbles 
adhere to any part of the ſubſtance in the water, 
which will render it apparently lighter, The op- 
poſite ſcale to that which contains the ſubſtance, 
will now greatly Preponderate z weights muſt 
therefore be taken out of it, or rather, (which will 

found much more convenient) weights muſt be 
put into the water-ſcale, till the equilibrium be 
| exactly reſtored. The pen and ink then finiſh the 
operation divide the weight in air, by the boſs i in 
water, that is, divide the number of grains in the 
large ſcale, by thoſe in the ſmall one, and the 
quotient will ſhew the ſpecific gravity, or how 
many times heavier the ſubſtance that was weighed 
is than water. If the weight in the ſmall ſeak be 
ſubfirafted from that in the other, it will ſhew the 
reſpeFive gravity of the weighed ſubſtance, or the 
weight with which it will be evenly balanced in 
water, —An example or two will render this 
— EN more Plain. 


ExAMPLE I. 


Let a new ſterling Guinea be weighed in air, 
ad it will be ing 6 to weigh full 129 grains ; fix 
| it 


— 


if, after weighing it in water, it is found to loſe 


much worſe than ſterling. 


OW” of ED 
it in the nipper ſuſpendiog from the water-ſcale, 


and i immerge it in the water (the balance-weight 
of the nipper being i in the oppoſite ſcale) it will 


then appear to be lighter, but if 74 grains are put 


into the water - ſcale, the equilibrium will be re- 


ſtored, which ſhews that the guinea is good, of 
that ſterling gald is 17,793 times as heavy as 
water, for ſo the ſpecific gravity will turn out.— 


Again, 
- Exany. 2. 
Suppoſe a Guinea is ſuſpected to be bad ot 


counterfeit gold ; tho* upon weighing it in air it is 
found to be of its full weight, or 129 grains, yet 


more than 7, 25 (ſuppoſe 8,12) what is its ſpecific 
gravity ? 


As the loſs in water is to the weight in air, ſo is 1 to 
the ſpecific gravity; therefore 8, 12: 129: :1: 15,886. 
ſo that 129,00 divided by 8,12 gives 15,886 for 
the ſpecific gravity, which ſhews fat the gold is 


Exam. 3. 
If a piece of ſilver weighs 636 grains in air, what 
is * n ſuppoting it to loſe 60,7 
* | when 
{ This is nearly the weight of a new Guinea, but not 
ariely ſo—its real weight (valuing Gold at F 3 17 101 per 


Ounce) is 129,438, or nearly 5dwts, 91 grains: The loſs in 
water will therefore be 77 i 
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). 
when weighed in water? 60, 7: 636 :: 1: 10,478. 
the ſpecific gravity; by which it appears to be 


good ſilver. 
ExXAMP. 4. 


How much heavier than water is F lint-Glaſs ? 
A piece of white a weighed 169,95 3 and 
loſt 50,60 

50, 60: 169,05 ::'I : 3,341 
ſo that it was ſomewhat more Fett 3zx times heavier 
than its bulk of water, 


ExAur. 8. 


Mercury, tho properly a fluid, is to be weighed 


as a ſolid; thus, put 1 ounce, or 4800 grains of 
Mercury 1 into the glaſs Bucket, and weighing it in 
water, it will be found to loſe nearly about 351 


grains; Mercury therefore is heavier than water as 


13,67 to 1. 


The method is the ſame for moſt other ſolid 
ſubſtances that are ſpecifically heavier than water: 


for thoſe that are lighter, the 9 is ſome what 
different,” 


When any thing floats on the ſurface of a fluid, 
it diſplaces juſt ſo much of the fluid as is equal in 
weight to the weight of the whole floating body. 
Suppoſe a hollow cube of tin, 2 inches fquare, to 

C weigh 
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weigh 1 ounce; this being floated on water may 


be ſuppoſed to ſink in it half an inch, or one fourth 


part of the whole: If ſo, a body of water 2 inches 
ſquare, and half an inch thick, muſt weigh 1 ounce, 


equal to the weight of the cube, which would be 


4 times ſpecifically lighter than water. The cube 
would require an additional weight of 3 ounces to 
immerge it totally in the fluid; the reſpeive gra- 
vity of the water, to the cube, is therefore as 3 to 
1, and conſequently a bulk of water equal to the 


cube, would weigh 4 ounces. 


From hence, the method of weighing light ſub- 
ſtances ſpecifically, is as eaſily conceived and put 
in practice, as that of weighing the heavier ones. 
Tho' ſeveral different appendages have been made 
to the hydroſtatic balance for this purpoſe, they 


appear in general to be unneceſſary, as moſt ſub- 


ſtances that are not too large to go into the braſs 
Tongs, may very accurately be weighed in it. 


ExaAup. 6. 


Suppoſe it was required to find the ſpecific gra- 
vity of a piece of dry beech-wodd, weighing 59, 50 


gazuns. 
1 


Having ſet down the weight of the wood in air, 
fix it in the Tongs, and ſuſpend the whole to the. 


water-ſcale, placing the balance-w weight of the 
tongs 


| i: BW) 

tongs in the de ſcale, —In: the foregoing ex- 
periments, we let the weights with which the ſub- 
ſtance was weighed, remain in the ſcale, — we are 
now to take out all of them, except the balance- 
weight; and, upon immerging the tongs and wood 
into the water, they will appear to be ligbter 
than the tongs alone. That adding a weight to 
one end of a fcale-beam, ſhould make the other 
end preponderate, feems to be as paradoxical as the 
weighing of levity ; but it ceaſes to be ſo when we 
conſider that no bodies aſcend by means of their 
levity, but by reaſon of the greater denſity of the 
medium in which they are immerſed. The wood 
pulls the tongs upward with a force equal to the 
reſpeltive gravity of the water, ſo that it requires 
as much weight to reſtore the equilibrium, as the 
wood is lighter than its bulk of water, Small 
weights are therefore to be put into the water-ſcale, 
till the balance be even; and the weight of the wood 
in air, added to theſe ſmall weights, will be equa! 
ta the weight of a bulk of water of the ſame ſize as 
the wood;—conſequently the ſpecific gravity will be 
as the weight of ſuch a bulk of water 1s to the weight 
of the wood in air. 


When 1 e the wood, I put 16,70 grains 
into the water-ſcale, before the balance became 
even. 16,70 added to 59,50 (the weight of the 


wood) Take 76,20, therefore 


n 76,20 


= 

- 
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76, 20 : 59,50 : : 1,000* : „781 the ſpecific 
gravity of the Beech. No | 


— N 
EXAMP. 7. 


A piece of very dry Cork, weighing in air-24,3 
grains, required 149,2 to be put in the water-ſcale, 
to reſtore the balance. 149, 2 added to 24,3 
make 173,5 (the weight of a bulk of water equal 
to the cork. )—As 173,5 : 2443 :: 1,000 : ,152 
the ſpecific gravity of the cork ny times higitrer 
than water. | 


The ſpecific gravity of * piece of cork was 
„241, or about 4 times lighter than water. ö 


N. B. In nolaking of thoſe bodies whoſe pores 
readily imbibe the water, the quicker the experiment 
is performed, the more likely it is to be correct. 


Method of finding the SrReirie e of FLvids, 


- That which is meant by the term ſpecific gravity 
of bodies, being nothing more than the difference, 
or comparative weight of thoſe bodies to that of 
common water, we might eaſily find the ae 


AP | 2 4 \ , gravity 


In hydroſtatic calculation, water, as the ſtandard from 
which all the reſpective gravities are taken, is reckoned as 
unity or 1 10, 100, 1000, &c. as the caſe requires, 


TIFF 7 
gravity of any kind of fluid, by weighing a quantity 
of it againſt an equal quantity of water; but, as a 
ſolid body, when immerſed in a fluid, loſes as much 
of its weight as a bulk of the fluid equal to the 
body weighs, a mote convenient and accurate me- 
thod, is the immerſion of a ſolid, of ſome deter- 
minate weight, in the fluid whoſe ſpecific n 
we deſire to Know. 


For this 1 is the conical piece of ſolid glaſs, 
belonging to the hydroſtatic balance; whoſe weight, 
both in air and in water, being known, ſhews im- 
mediately the weight of the fluid into which it is 
ſuſpended ; the ſolid being borne up by the fluid 
in a proportion equal to its reſpective gravity. 


Suppoſe the glaſs ſolid to weigh in air 1464 
grains ; and that, when it is ſuſpended from the 
water-ſcale, and immerged in water, it loſes of its 
weight 445' grains; this would be the weight of a 
bulk of water equal to the ſolid. The balance- 
weight for the ſolid muſt be made Juſt equal to what 
it * in water, i. e. 1019 — 


Whats fluid is to be weighed, let it be put 
into the glaſs recipient ;—ſuſpend the ſolid to the 
hook of the water-ſcale, and let it hang freely in 
the liquor, putting the balance-weight in the op- 
polite ſcale.— If the fluid be heavier than water, 
the ſolid will riſe in * lighter, it will ſink to 


the 


6 


ge, ( 14 » 
the bottom of the recipient. In either caſe ſmall 


weights are to be put into the lighter ſcale, till 


the balance be made even, 


1. When the fluid is lebter than water, the 


weight gained by the glaſs ſolid is to be ſubſtracted 
from the weight of a bulk of water equal to the 


ſolid, [445] and the remainder is the weight of 
an equal bulk of the fluid, or its PF gravity 
to Water. | | 


Exaur. 1. 


When Gs a glaſs ſolid as the above was im- 
merſed in Brandy, it balanced 38,2 grains more 


than in water; this taken from 4450, leaves 406,8; 


therefore the ſpecific weight of the brandy was to 
water as 406, 8 to 445. 

To reduce it to its proper | terms multiply 
the difference [38,2] by 1000, (the denominator 


of Water) and divide the product by 445 ;——As. 


445. : 38,2 :: 1000.: 86 — Subſtract 86 
from 1000, there remain ,914. the ſpecific gravity 
of the Dey | 


From hence it appears, that the 3 weighed 
86 parts in 1000, or about 2 leſs than water, 


nd 


- 
* = ” 
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. 
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ExXAMP. 2. 


In Rum, the ſolid balanced 40,3 grains more 
than in water,. As 445 : 40,3 :: 1000 : 91 
—91 from 1000, remain 909. — The ſpecific 
gravity of the rum to water was | therefore »909—or 
about rr. 


EXAMP. 3. 


When the ſolid was immerſed in highly rectifi- 
ed ſpirit of wine, it balanced 73,6 more than in 
water; therefore 445 : 73,0 : : 1000: 165 
—165 from 1000, remain ,835, or . 


It appears from theſe examples, that the Zydre- 
ſtatic Balance is a moſt certain and correct inſtru- 
ment for determining the firength of ſpirits ; per- 
haps more ſo than the moſt accurate Hydrometer 
that has yet been made for that purpoſe, = 


| 11. is of conſiderable conſequence to diſtillers, 
and dealers i in ſpirituous liquors, to know the pre- 
ciſe point of ſtrength which is termed proof : 

Though this, indeed, is rather arbitrary than any. 
fixed ſtandard ; but the degree of ſtrength, which, 

I am informed, is now called merchantable proof, 
fixeth the ſpecific gravity of a ſpirit to water 


at „930. 


930 taken from 1000, leaves 70, therefore 
1000 : 70 :: 445 : 31,15. So that in proof ſpi- 
8 rit, 


4 
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rit, a glaſs ſolid of the weight above-mentioned, 

muſt balance 31,1 5 or about 3 14 grains more than 
in water. 

It may eaſily be found in what proportion the 

. ſpirit is above or below proof, by obſerving what 

quantity of water or alchohol is neceſſary to be mi- 

ed with it, in order to bring it to the above ſtand- 

ard; and it might be immediately known, by 

comparing the weight of. the ſpirit with that of 

water, if the ſpecific gravity of both, when com- 

. pounded, remained in the ſame ratio as when ſe- 

parate : But, as it is found that, when water 1s 

mixed with ſpirit, the ſpecific gravity of the com- 

pound is greater than that of the water and the ſpi- 

rit before they are compounded, the calculation 

muſt therefore turn out incorrect, — for inſtance, 


A quantity of the rum, before- mentioned, equal 

in bulk to the glaſs ſolid, weighed very nearly 405 
grains—an equal bulk of water, 445 grains; 
ſuppoſe then, that in order to reduce the rum to 
proof, one fab part of water was to be mixed 
with 1 it; 


Water - 1 = 445 
Rum 4 = 1620 


P23 Ye 2065 


Mean weight = 413 


Pg 


© 47 5 


By this it appears“ that a quantity of the com- 
pound, equal in bulk to the glaſs ſolid, ſhould 


weigh, 413 grains, and conſequently that the ſolid, 


when immerſed in it, ſhould balance 32 grains more 
than in water; in which caſe 1 it would ſtill be ſome- 


what above proof. 


But, upon trial, it will be found to balance not 
much more than 295, and that there muſt be but 
little more than one ſeventh part of water mixed 
with the rum to reduce it to the given ſtandard. 


Immediately after water is mixed with ſpirit, 
the compound appears lighter ; but in a few hours 
afterwards, when the particles of each are more in- 
timately united, its bulk diminiſhes, and conſe- 
quently the ſpecific gravity increaſes. 


From a few experiments of this kind, the theory 
will appear ſufficiently plain; and a table might 
eaſily be formed for ſhewing by inſpection what 
quantity of water is neceſſary to be put to any given 
quantity of ſpirit, to render it true proof; but, as 
this is rather a deviation from my preſent deſign, I 
ſhall refer the reader to a tract publiſhed by Mr. 
B. Max rix, in Fleet. ſtreet, intitled, The Theory of 
the genuine Hydrometer illuſtrated, in which the prin- 


ciples of this part of hydroſtatics are explained, and 


the great uncertainty and imperfection of the com- 
mon Hyadrometer pointed out. 


D n 2. When 


| 
| 
| 
| 


N 


2. When fluids are ſpecifically heavier than wa- 
ter, the glaſs ſolid, as before obſerved, will riſe in 
ſuch fluid, (che water balance- weight being in the 
oppoſite ſcale,) and appear to be lighter; ſmall 
weights are therefore to be put in the water- ſcale, 
till the equilibrium be reſtored; and the 1% which 
the ſolid ſuſtains by being weighed in the heavy 
fluid, is to be added to the weight of a bulk of 
water equal to the ſolid—the ſum ſhews the ſpeci- 
fic gravity of the fluid to water. 


ExAMP. 4. 


Suppoſe it was required to find the ſpecific gra- 
vity of ſea-water, or how much heavier it is than 
rain- water. 


— 


Let the ſolid be ſuſpended, as uſual, to the wa- 
ter- ſcale, and immerſed in the ſea- water; putting 
the balance-weight in the oppoſite ſcale. It will 
require 11,6 grains to bring it to an even balance. 


As 445 : 11,6 :: 1000 : 26. 


The ſpecific gravity is therefore 1026 ; which 
ſhews that Sea-water is 26 parts in 1000, or 77 hea- 
vier than Rain-water; or that there muſt be 1026 
meaſures of Rain-water, to weigh as much as 1000 - 
meaſures of Sea- water. The method is the ſame 
for every other fluid ſpecifically heavier than water. 


: The 


& 29. } 


The ſpecific gravity of ſalt and water, in equal 
quantities (in meaſure) is 1205; or, about ; heavier 
than common water. | 


Method of diſcovering the Proportion of ALLov mixed 
with GOLD, 


ſ 
4 


The ſpecific gravity of ferling or money gold, as 
before obſerved, is 17,79, which is the ſtandard 
made uſe of in the following calculations, as it 
comes the neareſt to the average weight of the cur- 
rent Britiſh coin. The ſpecific gravity of pure or 
very fine gold is, indeed, conſiderably more; in 
ſome tables it is made 19,64, but I hever met with 
any ſo heavy as this. The ſpecific gravity of good 
ſilver is 10, 37. Of copper 8,83. ; 


If then, a maſs be compounded of gold and /ilver, 
the ſpecific gravity of the compound may be thus 
found, without the uſe of the balance. 


EXAMP. I. 


Suppoſe : a maſs of metal, half gold and half flver, 
[in weight] to weigh in air 258,8 grains, what muſt 
be the ſpecific gravity of this compound, to an 
equal bulk of water ? 


RuLe—Compute what muſt be the 1% in water 


of the proportional part of each metal, by dividing 
D 2 its 


1———— 
— — 
— — my 
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its weight in air by its ſpecific gravity : Add the 
two ſums together, and by this product divide the 
weight of the whole maſs ;——the quotient will 
ſhew the ſpecific gravity. 


i” 


ys | Weight in air. Loſs in water, 
Ratio of the Gold 129,4 7,27 
* — Silver 129.4 12,47 


— — —ů ů—k ͤRi—³ 


238,8 19, 74. 


„ 


258,8, divided by 19,74 gives 13, 11 the ſpecific 


gravity of the compound maſs. 


EXAMP. 2, 


If a Guinea be adulterated with copper, in the 
proportion of 4,39 gold, and 1 copper, what is its 
ſpecific gravity ? 


Say—If a maſs, weighing 5,39 grains, contains 
1 grain of copper, how much will be contained; in 
a maſs weighing 129,4 ? 


As 5,39 : 1 :: 129,4 : 24. 
The guinea muſt therefore contain 24 grains of 
copper, and 1045,4 of gold. 
| Loſs in water of 105,4 grains of gold = 5,93 


— = 24,0 — copper = 2,71-- 


— 


129, ę èǽy0v 8,04 


129,4 divided by 8,64 gives 15 for the ſpecific | 


gravity, 


The 


(4:27 |) 


The ſame method may be uſed for determining 
the ſpecific gravity of any other maſs, though com- 
pounded of three or more different metals, provid- 
ed the ratio of each metal be known. 


The reverſe of theſe examples muſt therefore be 


mixed with gold; after its ſpecific gravity is found 
by the balance. 


Ex ur. 1. ; of wa 


What is the proportion of gold and filver in a 
= maſs (weighing 258,8 grains) whoſe ſpecific gra- 
vity is found to be 13,11 ? ' 


Rur Compute what muſt be the loſs in water 
of a maſs of gold, of equal weight with the com- 
pound, and likewiſe of a maſs of ver, of the ſame 
weight; ſubſtract the loſs of gold from that of the 
compound—the remainder is the ratio of filver ;— 
ſubſtract the loſs of the compound from that of 
filver—the remainder is the ratio of gold. 


Loſs in water of 258,8 grains of gold = 14,54 
_ = 238,8 - ſilver = 24,94 
— 2;,; the compound = 19,74 


14,54 taken from 19,74 there remain 5,20 ͥðꝙd.— 
19, 74 from 24,94 remain likewiſe 5,20; by which 
it appears that the weight of the gold and ſilver is 


ing example. 
ExaAur. 


the rule for diſcovering the proportion of alloy 


in equal proportion - agreeably to the firſt preced- 


| 
| 
| 
| 
| 
| 


| 
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8 ExAMp. 2. 


If a guinea, of its full weight, or 129, 4 grains, 
be adulterated with copper, and its loſs in water 
found to be 8,64, what quantity of copper is mix- 
ed with it ? 
Lofs of 129,4 grains of gold = 7,27 
129,4 —— copper = 14,65 
129,4 the compound = 8,64 


7,27 from 8,64 remain 1,379 —— 8, 64 from 14,65 
remain 6,01 —ſo that the proportion of the cop- 
per is to that of the gold as 1,37 to 6, oi; or, 
(agreeably to the ſecond preceding example) as 
I to 4,39 7. e. 24 grains of copper, and 105,4 of 
gold, 


If it be required to find the reſpective bulk of 
each metal in the compound maſs, Firſt, find 
its ſpecific gravity, and then ſubſtract the ſpecific 
gravity of the inferior metal from that of the com- 
pound, and the remainder ſhews the ratio of geld; 
then, if the ſpecific gravity of the compound be 
ſubſtracted from that of the gold, the remainder is 
the ratio of the inferior metal. 


It muſt be obſerved that, in the preceding ex- 
amples, the quality of the alloy, with which the 
gold is compounded, is ſuppoſed to be known, to- 
gether with its ſpecific gravity : But this is feldom 


the caſe—it is not often diſcoverable with what 
par- 


+> 
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partieular metal or metals a counterfeit guinea is 
ö adulterated, much leſs their exact ſpeciſic gravity, 
* which is neceſſary to be known: The foregoing ex- 
periments then, may appear to be calculated more 
for amuſement, than for any real utility, in deter- 
mining the value of bad gold. This concluſion, 
4 however, would be rather too precipitate, —fuch 
3 experiments and calculations have not only a ten- 
3 dency to familiarize the ſubject, but they lead di- 
rectly to the deſired point. 0 


wb * oa. . 4 
1 Few 


Gold may be made to retain a very ſpecious ap- 
pearance, and yet be rendered much worſe than 
fterling, by being adulterated with inferior metals, 
— ſilver, copper, ſome kinds of braſs, &c. and 
though the weight of theſe, after the maſs is com- 
pounded, cannot be preciſely aſcertained, nor con- 
ſequently the exact ratio of the gold; yet, by tak- 
ing the mean ſpecific gravity of the metals gene- 
rally nſed for adulterating of gold, and attending 
to the weight, colour, &c. of the compound, a 
pretty correct judgment might be formed of the 
nature of the alloy; and if this be nearly true, the 
hydroſtatic examination cannot be very erroneous, 
but will generally prove ſufficiently accurate. 


* = As a ſterling guinea, when weighed in water, is 

found to loſe 54 grains of its weight, if it loſes 
more than this, the uſual method has been to 
reckon the gold ſo much worſe than ſterling, by 


allowing or deducting from its value, a certain ſum 
Mc for 


* | 


*. TON. - 
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for every grain that it loſes morg * "and 
perhaps, a more correct method cannot be faken, 


if that ſum be adequate to the weight of the alloy. 


A piece of good ver, of equal weight with-a 
guinea, (or 129, 4 grains) when weighed in water, 
Joſes of its weight 12,47 grains, which is 532 
more than the guinea loſes : X 

. 33-12. 
If therefore a guinea, or other piece of gold coin, 
be adulterated with filver, four ſhillings, at leaſt, 
muſt be deducted from its value, for every grain 
that it loſes more than it would loſe were it ſterl- 
ing gold, 


A piece of copper, of equal weight with a guinea, 
loſes in water 14,65, which is 7,38 more than a 


guinea, 
pence. pence, 


„ 
So that, if ſterling gold be adulterated with capper, 
two ſhillings and ten- pence is to be deducted from its 
value for every deficient grain; and the ſame me- 
thod will aſcertain the proportion for every other 
ſpecies of alloy. 


Counterfeit guineas are ſeldom found to be adul- 

terated with filver alone, but more generally with 
copper, with a ſmall quantity of filver; or with iſ 
metals whoſe weight is nearly equal to that of ⁵⁶ 


CO . 
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From the mean n weight of theſe metals, com- 


pared with different aſſays that have been made of 
Wen gold, it appears that, if three ſoillings 
be allowed for every grain deficient in the ſpecific 
gravity, it will come nearer to the truth than any 


other ſum, and may generally be relied on as ſuf- 
ficiently correct. 


To prevent any error, or loſs of time in calcu- 
lation, I have annexed a table of the proper loſs 
of ſterling gold, when weighed in water, by the in- 
ſpection of which (and the ſmall table of decimals) 
it may be immediately ſeen how much almoſt. any 
piece of gold coin is worſe than ſterling. 


The uſe of theſe tables is obvious — for inſtance, 
Gapwole. it was required to know the quantity of 
gold, or the value of a bad guinea, weighing in 
air 128 grains, (which is pretty nearly the weight 
that moſt counterfeit guineas are made) and whoſe 
loſs in water is 8 grains: By the table it appears 
that 128 grains of ſterling gold ought to loſe in 
water 7, 20 grains. 752 taken from 8, leaves ,$ 
and by the table of decimals it appears that 
b 5 tenths of a grain deficient is = 234. 444, and fo 
noch is the gold worſe than ſterling. The value 
ef the guinea, then, (allowing 2d. + for the defi- 
_ oy of 1 its proper weight) i is 125 4d. 4. 


Though this 0 of determining the . of 
gold may not always be preciſely corre, it never 
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can vary from the truth in any great degree, but 
will always be found ſufficiently near for common 
purpoſes ; and merely to find whether or not a 
piece of coin be current gold, the method before di- 
rected is not liable to error, but, with ſuch a ba- 
lance as hath been deſctibed, may be known to 
abſolute certainty. The only neceffary precaution 
is to mind that the water be freſh,* ſo that the ba- 
lance· weights may produce a due equilibrium: The 
pines being then evenly balanced, firſt in air, and 
afterwards in water, if it loſes no more than 72 
grains, it is good or ſterling gold; but if it is found 
ro loſe half a grain more, it has too much alloy to 
be current. 93 has; 
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Tit HyprosraTic BALANeE being in itſelf fo 
ſunple an inſtrument; and the method of applying 
it to uſe, in detecting bad money; ſo extremely 
eaſy and certain, it ſeems rather to be wondered at 
that it is not at this time in general uſe; when 
every perſon finds himſelf liable to be daily deceiv- 
ed by light or counterfeit coin; The principal rea- 
ſon, perhaps is, that the beſt balances are ſeldom 
ſold without an apparatus of different appendages, 
which has not only enhanced the price double to 
what they might be rendered for, but has likewiſe 
made the method of applying it to uſe, appear 
complex and troubleſome; and the common in- 
ſtruments, in the form of ſtechards, &c. pretend- 
da 285 gninct¹ν¹ν, le, d ug N 

it the water be warm, it will be lighter, and conſ- 
quently the gold appear heavier than it really is, 
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edly made for hydroſtatic balances, are found to be 
quite inadequate to the purpoſe, and in ſhort, | 
worſe than nothing. All that is neceſſary for rea- 
dily getecting of counterfeit coin, is a good ſcale- 
beam on a conyenient ſtand, with a hook to one of 
the pans for ſuſpending a gar of | ſmall nippers— 
and a glaſs of Water. The e might always be ready 
at hand for occaſional uſe—always depended upon 
and but little more time taken up in the opera- 


tion than weighing i in the common manner. 


It may ſometimes be of uſe to know what quan- 
tity of pure or fine gold is contained in a given 
_ maſs ;—this may eaſily be found by the preceding 
rules, if, inſtead of dividing by the ſpecific gra- 
vity of ferling gold, we make uſe. of that of fine 
. gold, which i is nearly about 19,15 or 19,20 :—for 
example, 
=. 

What quantity of fine gold is contained in a gold 
ring, adulterated with i r, weighing 64, 5 grains, 
and whoſe ſpecific gravity is 13,89? 


Proceed as before directed (page 21 and the 
ratio will ſtand thus, 


Loſs in water of 64,5 grains of fine Gold = 3,37 
— 64,5 — — Silver = 6,23 
— 64.5 che Ring = 4,00 


3437 taken from 4,06 there remain 0,69 —— 
4,06 from 6,23 remain 2,17; ſo that the weight 


E 2 of 


— — 


( 88 ) 
of the gold i is to that of the ſilver as 2,17 to 0,69 
or as 3,14 1 to 1. 


F 


22 Carats of fine gold, whoſe ſpecific gravity 3- 
mounts to 19,15, will admit of 1 carat of filver, 
and 1 of copper, to reduce it to ferling, or the ſpe- 
cific gravity of 17,79; therefore, if ſterling gold 
be valued at £3 : 17 : 10 per qunee, the gold whoſe 


pecific gravity is 19,15 is worth £4: 4 11 an 
ounce, or 7 ſhillings more than ſterling gold. 


As it will frequently be neceſſary for thoſe who 
are concerned in buying or refining of gold, to 
know the value of different quantities, at different 
prices per ounce; to ſuch as are not poſſeſſed of 
Mr. ETxzz1Dce's Gold Tables, which are by far 


the beſt that I have 5 the following wil be of 
uſe. 


N. 29 ) | 
L Table of the Value of Go LD, 


A. 4 35 7 per Ounce,” 


—— 
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Grains. | 838 4. Ounces. . 
gr. 4 * d. g. 4 K. * d. 2 2. Lo . - 
* 131 1— 3 10 1 17 2 
rene. 
Pee 
4 —— 720 4]|—-15 43] 4]'5 8 — 
5 —— 92 5|— 19 3 5119 5 — 
6—.— 11 2 6] x 3 1 0123 2 — 
»— 1 1176 7126 19 — 
8|— 1 31] 8| 110 2233 16 — 
9v|— 1 91i[gf rn 73] glz4 13 — 
10 — 1 7110118 6 10138 10 — 
11— 19 2 2 4 (142 7 — 
122 — 111 12 2 6 21 Pounds. wi 
13 — 2.1 13 2 0 2 4. . 4. 
147 2 2 3 || 14] 2 13 10 3 1 46 4 — 
i5|— 2 43]}15] 217 9g 2192 8 — 
16 — 2 6316 3 x 7 l 31138 12 
17— 2827 3 5 51 4 | 184 — 
18 — 210 218 3 9 3250231 — 
9% 3— 2% 33 136% % 4— 
20 — 3 221 71323 8 — 
21 341 J 813699 12 — 
1 3 61 9 48 16.— 
231 — 382 | © 462 — — 
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I have choſen the ſum of £ 3:17:0 per ounce 7 
for Gold, as a meaw of its ſuctuating value ; if it 
be more or leſs than this, the: value of any quan- 
tity, at any price, may be eaſily found by the ta- 
ble, in the following manner,—firſt ſer down the 
value of the required quantity of gold at I 3: 17:0 
per ounce by the table; then, 1 it be valued at 
more, for as many PENCE as the valut exceeds £ $1 17: 0 
add Fo the ſum after the rate of ons NV per ounce. 
Suppoſe it be required to know the value 
of 5 ox. 5 dw. 16 fr. of gold, 72 18: 3 * 
We. ©! 2 £ 


bs * 5 
By the table, the value of 5 TOY % 11 9 bo 
__ pgs reg TP pennyweights 0 19,3 
— 2 2 16 grains has. 5 62 


223. 18 3 is 15 pence more chan — 401 
13:17: 0, therefore, for the 5 ounces, 
add 5. times 15 pence, ., - 10 6 '8 


I dwts 1 is4 of an ounce, for which add 
15 farthings or - > i=» -* 0" aq 34 


3 


2 


_ The proportional part of the 16 gains FR 


need not be regarded, as it ſeargel 
amqunts to an halfpenny. 


25 The value of the gold is therefore: 20.13 1 


1 


— 


Wh at 


( 3t 


Whet is the value of 215. 302. Bia. of gold, 


£3: 17: 10 our? 


at 
dof 444 
21; (lat I 3: _ . 92 8 0 
302. 0 F. beck 8 - 1-05 © 
—_—_— > ² A ˙ 2.- 6.10 
O 

6 

2 

2 7 


For the 215. add 24 times 10 pence, or 1 © 
For the 39%; — times 10 pence; or © 2 
For the S dots. — — „ 0 


* 


3 of the gold, 445 75 10, 5, 706 1 


If the gold be valued at leſs than C 3: 17: o, 

the ſame method may be uſed, only inſtead of add- 
ing, ſubſtrałt after the rate of one penny per ounce, 
for as many pence as the value of the gold is un- 
der (3: 17: 0. — For example, what is the 


value of 153. ex. 2dwt. Gr. of 14 at (3: 16: 2 
per ounce ? => 


— — 


1 
| (n£351950) | [We Kr 
8 | n e 


2 Rot. | 8 P N 9 — — O ; 7 85 
bor. 2 2 * + {Ik m_ © 0 112 


_ Valde of the gold, te, 05 91 5 7¹ 1 


21 times 10 pence, or © 17 6 
For- a... o b 1 


Vu eb te gold, at C3 16 50. 80 ry 01 


For 1B. ger. ſubltact 1 
ko 17 7 
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Table of the Vel of 81 LVER, 


At 5 Shillings per Ounce. 


LC 7 


Grains. Penny weights. Ounces: 
LE C. . d. 9. j 4ww 4. . d. . | & #1 
118-0. 11— — 31 1— 5 — 
2222 1 2 — — 61 21— 10 — 
SIO ov, ve} 3]= — 9 3— 15 = 
ci 3:2 11 Re mT WA I 
S|—-——2 || 5{— 1 3|| 5| 2 $5 — 
6 ———3 \ 2 16 [ 61 1 10 — 
7 ——— 3 7(— 19 7 115 — 
"| 8 — 2—|| 8] 2/— — 
gf——r 9 2 392 5 
10 — — 11 16 — 2 61e 2 10 4 
11 11 1 — 2 9111215 — 
as * N * B Pounds. 
23 2,3. 2, 333.8. [c. 
144 —— 13 (4 — 3 613 — 
15 — + 13 || 15} — 3 9 216 — 
16 —— 2 6— 4— gf 9 — 
7 — 2 7 4:3] 4112 
18 — — 21 |18|— 615 — 
19 — — 21 191— 4 9618 — 
20 — — 2 2 7121 — 
211 — — 22 8424 — 
22 — — 23 FF r 9427: 
Mey IU | 10] 30 — = 


( 33 ) 
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The value of any quantity of Silver, at any price, 
may be known by this table, in the ſame manner 


after the rate of one penny per ounce, for as many 
pence as the value of the fiwer is more or le than 


Ave Rane. 


What is the Value of FY * agr. of filver, 
at 5s. 5d. per ounce ? 8 2 


RE 9.9% 115. at 5s. per ounce, is 3:0:0 


| 40. oO” 1 - FF 07 0 
r 01 12 


The required waue being FF an ounce 


— 


A o_ 


. mare, 
For the 15, add 32 times 5 pence, or 0: 5. 0 
Sg 5 2 TO oa OR 0: 1 8 


Value of the ren at 5 54 bye 02. 4 : 765 : gf 


If the value of the Siverbe i than 5 hillogs 
_ fra? as FOO, | | 


Tux e Pound Weight of SILVER % 
1 10. adio. of fine ſilver, and 18d. of copper. The 
pecific gravity:of ſuch fine filver muſt therefore be 
10,52; becauſe 222 pennyweights of ſilver of that 
gravity, and 18 penny weights of copper, of 8,8 3, 
will produce 1 pound of Herling ſilver, or a com- | 
pound who 8 gravity is os id 
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* ' 
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as that for Gold, viz. by adding or ſubſtracting 
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Table of the Value of Gol, 


At the preſent Price allowed by the Bank of . | 


. viz. 3 75 10d. x * Dar 


Grains. 83 = Ounces. 

gre . d. 2. * C. . d. f. \{ 92+ lf d. . 

1 — 1 3,387 1— 3 10 249 3 17 10 2 

2 — 3 3.7 2 79 4715 9 

. 5 „ 30> 3, 2—9 a1 13 7 2 

4|= 7 3uso 4% 1s 6 3,6 4x5 1 6— 

5 — 9 297 Ee 4 9 4 2 

6|—11 2,725 661 3 4 154! $23 1 

oc 1 5b 6.1.4 7 1 

8 1 3 2,30 81 11 1 3, $31 —_ 

9 1 5 2% 911 15 — 2,1 = — 10 2 
10] 1 7 1,875 (101 18 11 10038 18 9 6 
11] 1 9 1,6621 2 2 9 329 11042 16 7 2 1 
12} 117 7,450) 12 2 b 8.28 ——— , 7 
13] 2 1 19237 r3] 2 10 7 8 5 8 L 
14 2 3 1,2514 2 14 6 —,6 1 46 2 36 
15] 2 $—»b12|15 2 18 4 353/83 9, 

16] 2 7 —, 600 166 3 2 3 2.4| naks he 
71 2 g9—»387 7, 3 6 2 173 a e *n 
18] 2177018 3 % , $1233 12 „„ 
19 3— 3,962 19 3 13 11 31 5 280 * — 1 
20] 3 2 3750 [97 3-6. 

21] 3 4 3,837 373 16 — 

22] 3 6 3325 ; 420 10 6 
23] 3 8 3112 * 55 
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W ſpecific gravity of a great number of various pieces 
of Engliſh Coin, with a view of aſccttaining the 
= quality of the Metal it may at leaſt be-entertain- 
"4 ing, if not uſeful, to ſome perſons, to ſee the va- 
riation in the iuirinfic value of the Specie iſſued in 
different Reigns : I intended, indeed, to have ar- 


4 foreign coins, but have not yet collected a ſufficient 
quantity. | 


in the hydroſtatic weight of the current coin of the 
ſame reign,- and ſometimes in that of the ſame 
year's coinage. This difference may be merely ac- 
= cidental. A piece of metal that has been forcibly 
XX hammered, will- have a greater ſpecific gravity than 
che ſame metal only caf. The different force, 
therefore, that is uſed in laminating, or even the 
WT impreſſion of the mill, may produce ſome varia- 
tion in the ſpecific weight of different pieces of 
coin, made from the ſame metal. It is evident 
then, that weighing a few ſingle pieces of coin in 
the hydroſtatic balance, is by no means ſufficient 
to determine the relative value of a coinage; but 
if a ſufficient number be weighed, and the average 
of the whole computed, the reſult will be much 
more concluſive. In the following tables I have 
generally taken the mean weight of ſeveral pieces, 
weighed both ſeparately and together. 


FT} , , x þ 4 


232 ˙ 1 90 


As I have, at different times, taken the preciſe | 


WT ranged theſe in a comparative view with different 


I have frequently found a conſiderable difference 


| 
| 
| 
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TERS 
. COPPER coined in the reign of 


| | Mean Specific Gravity, c 
GORE II. 383,82 
Gzorce III. 7777 8,84 


Georee III. 17/2 and 1773 38,86 
i + 7 ARON 
Silver coined in the Reign of Epw. VL 10,254 
ELIZABETH = »- - 10,284 
James J.. 10,186 
Chants], J. 10260 
In the time of the Interregnum 10, 292 
Crarres II. 105280 


JAMES III.. 10,10 
WILLIAM & Mary, & William III. 10,352 


3 PF. . 2299 a * o I 
> * 9 ho, 2 . E — ITY 2 p 4 
5 5 4 * p 4 FR ke 
> £ T * . * * 9 * 5 —__ 
TE —_— 43 - ©. << 8 g 24 4 


** 


Ange + =o 10/88 3 
Grorct |. Il. 10,337 & 


1 


GEORGE II. rer v0; 2 uſt 10, 250 | 
| Cranes II. | - 17,661 
:WuLian and Mary = = 19,676 
WILLIAM II. A Wade 17,560 fi? 
ANNE: 1% 
GEORGE Il. $115: = 175725: 
 Grongn I. 19,768 
GEORGE III. C 4 B14 3 hy (2 ne 17,780 ; 
Whether the intrinſic value of a coinage be in a ratio ex- 
actly correſpondent to its ſpecific gravity, I ſhall not take 
upon me to determine; it is pretty clear, however, that the 
Gold of the . and late reigns, is conſiderably better 


than that of CHARLES or Wiztian; and the difference be- 
tween the latter, and that of Aux xx is remarkable, | 
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A T ABLE of the Speciero Gravity of various 
METALS. | 


Fine Gold from 1 9,000 to - - - 19,500 
Gold generally deemed ſtandard - 18,888 
Sterling Gold, when coined*® - 17,793 
Portugal Gold, ditto, from 17,511 to 17,750 
Lee = - - 11,266 
Fine Silver from 10,500 to - 11,000 
Sterling Silver, when coined - - 10,378 
Fine Copper - '- +,- - - - 9,000 
Sterling Copper, coined - - - 8,830 
Plate Braſs, roll'd hard - - - - 8,500 
Caſt Braſs from 8,100 to - - - 8,300 
Iron from 7,500 to 7, 800 


Block Tin —— 7,320 
Diamonds of Eaſt- India ON weight) 34519 
Ditto of Brazil (ditto). 5,513 


* * If the decimal point be taken away from the- 
above ſpecific gravities, or if the ſpec. grav. of any 
ſubſtance be multiplied by 1000, the product will 
ſhew how many ounces avoirdupois are contained 


nin a cubic foot of each ſubſtance. A cubic foot of 


Water, therefore, weighs 1000 ounces, i. e. very 


1 6d:wts. 


I nearly 62 pounds avoirdupois; Or, 750d. 102. 


troy. 


I might 


The variation in the ſpecific gravity of ſome Guineas 
coined in the reign'of Charles II. and others of George III. 
has been 0,348; I have met with ſome of the latter whoſe 
8. G. is 17,848, others of the former no more than 17,500. 


i 3 
I might have enlarged this table of ſpecific gra- 


vities very conſiderably, by the addition of various 


other ſubſtances, but muſt have been obliged, for 
want of leiſure” and opportunity, to have taken 
them upon truſt, from other tables ready calculat- 
ed to my hands: Upon the peruſal of many, I 
have found them ſo extremely variable from each 
other, and, in general, ſo extremely variable from 
the truth, that I thought it much better to omit 


Since all bodies are ſubject to expanſion by heat, 
and to contraction by cold, and as ſome ſubſtances | 
expand by. heat much more than others, it will 
follow, that the relative gravities of bodies are, in 
ſome ſmall degree, liable to conſtant mutation. 
This, I believe, was firſt obſerved by M. How- 
brd, and after him by M. ErsxxcumD, who by 
various experiments, found the abſolute weight of 
2 cubic inch of feveral kinds of fluids, to be con- 
fiderably greater in winter than in ſummer, and in- 
ſtances the following. — A cubic inch of Water 
{the weight of which 1s nearly about 253 grains in 
temperate -weather) is 3 grains heavier in winter 
than in ſummer : A cubic inch of Brandy 10 grains; 
—of Spirit f Nitre 20 grains Spirit of Vitrio! 
5 grains; — Oil of Vitriol 12; Milk 5 Vincgar 6. 
ut to be correct in this, it is neceſſary that 


the degrees of heat or cold als be apprrrz by = 


the thermometer. 4 


= 


1 


It was before obſerved that, in order to perform 


any hydroflatic experiments accurately, it is neceſ- 
gary that the reſpective water balance-weights, be- 

| longing to the nipper, bucter, & c. ſhould produce 
an exact equilibrium, and that if they did not, 
ſmall weights (the a0th or goth part of a grain) 
might be put into the lighter ſcale, in order to 
produce a balance. This method will do very 


ſtances are to be weighed, ſuch as a piece of gold 
coin, &c. but when preciſion is required, the al- 
teration of the balance-weight may produce roo 
great an error. To be always correct in theſe ex- 
periments, it is neceſſary that the water we make 
uſe of ſhould be always of one determinate weight; 
and the balance-weights ſhould never be altered by 
= filing, or other means, after having been once ac- 

We curately adjuſted to a temperate ſtandard. The 
beſt method of trying the weight of the Water is 
by ſuſpending in it a body of pretty large contents, 


ſuch as the glaſs ſolid before. mentioned: If, in 


Cold weather, this appears to be rather lighter than 
che balance-weight, the water is heavier than it 


Wit, ui it is rendered ſufficiently light. If, when the 


Voeather is hot, the water appears too light, by the 
ſolid's ſubſiding in it beyond an equilibrium, a few 


grains of common ſalt diſſolved in it, will increaſe 
the gravity to the point required. The heat or 


cold. 
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well for ſome purpoſes, when ſmall, heavy ſub- 


WT ought to be, and it may be brought to the fire for 
== a minute or two, or a little warm water added to 
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coldneſs of the weather may produce ſome little 
variation in the ſpecific weight gf the bodies them - 
ſelves, that are to be weighed, but folid bodies, 
in general. are much han ae than fluid. 
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The following TazLe being very uſeful and ne- 
ceſſary for Expedition in weighing of different Sub- 
ſtances by Grains, preventing Loſs of Time in 
Computation; it is intended to be cut out of the 
Book, and placed in immediate es when the 
Hydroſtatic Balance is made uſe of. 
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„„ In Troy Weight, 24 Grains make 1 Penny 
weights 1 Ounce, 12 Ounces x Poun 
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TABLE 


For reducing Pennyweights into Grains, and 


the contrary. 


weight, 20 ren. 


byte. Grains, Gr. Dwts. Gr: 
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By the KinG's PROCLAMATION, dated the 
24th of June, 1774, the following Regu- 
lation in the Weight of Gol p Coin, took 
Place on the 1 5th of JuLy following. 


« AND we do hereby farther declare and com- 
« mand, That, from and after the Fifteenth Day 
« of JuLy nextenſuing, all Guineas, Half-Guineas, 
« and Quarter- Guineas, more deficient in Weight 
« than the Rates ſpecified in the following Table, 
« be not allowed to be current, viz.” 


— 


| Dutt. Gr. 
« Guineas coined fince the 31ſt of De- 


E199, A 8 
« Half-Guineas, during the ſame Period 2 16 


« Guineas coined prior to 1ſt of Ja- 
T7, - -.--;-' 3 6 

« Half-Guineas, during the ſame Period 2 14 
uarter-Guineas, during the ſame Periods 7 


As the Standard Weights for weighing Gold Coin are 
now iſſued by legal Authority (ſtamp'd with an Imperial 
Crown, by the proper Officer of his Majeſty's Mint) it is 
neceſſary that every Perſon ſhould be provided with a Set of 
theſe Weights, in order to avoid all Diſputes concerning 
the Weight of Money. And it may be proper to ob- 
ſerve, that the Words of the AR of Parliament * more defi- 
& cient in Weight — be not allowed to be current, eyidently imply, 
dat thoſe Guineas, &c. that are not more deficient than the 
Weight ſpecified, are allowed and deemed to be current, 
chough they may not preponderate in the Scale. A Draught, 
or Turn of the Scale, which Cuſtom has eſtabliſhed in the 
weighing of common Commodities, is by no means requi- 


ſite in the weighing of Money, which is not required to be 
heavier than the ſpecified Weight. 
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To the PUBLIC. 


1 for ſome Time paſt given conſiderable Atten- 

tion to the HyprosTaTic BAtAx c, and obſerved 
ſeveral Imperfections in the uſual Conſtruction of that In- 
ſtrument, which have rendered it troubleſome and uncer- 
tain in the Operation ; I have attempted to make ſome Im- 
provements in the Form, ſo as to render it eaſy in its Uſe, 
and certain in its Effects. How far I have ſucceeded here- 
in, muſt be left to Experience to determine. I have, how- 
ever, now fitted up ſeveral of theſe Balances, which I may 
venture to ſay are AccuRATE, and by obſerving the printed 
Directions, may be relied on as preciſely correct. They ſhew 
immediately whether or not a Piece of Coin be current Gold ; 
and the real Value of it, in caſe it be not, is ſeen by the In- 
ſpection of a Table calculated for the Purpoſe. —They an- 
{wer every Purpoſe of the common Scales, in weighing Mo- 
ney, &c. in the uſual method, and of the Hydroſtatic Ba- 
lance, in taking the Specific Gravity of different Subſtances, 
with the greateſt Accuracy, and may be rendered very com- 
modious for the Pocket. The Grain-wegh/ts are, for greater 
Preciſion, nicely divided into Dectmals, and all the other 
Weights exactly correſpondent, | 


Theſe Balances, and all other kinds of Money Scales, 
will be ſold on very reaſonable Terms; and as I am deter- 
mined to diſpoſe of none but ſuch as I have either adjuſted 


or examined with my own hands, I would hope oy may 
be moſt ſafely relied on. 


The Gold Coin Weights, for weighing without the Uſe of 
Grains, which, from their convenient Form and Accuracy, 
have given general Satisfaction to the * are ſtill conti- 
nued to be ſold, by 


Their obedient Servant, 


3 | . B. BECK ET. 
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Lately publiſhed by the ſame Author, 


wELECTRICITY, 
Qadhr + ININ 4 


4 ; 


A SER1Es of EXPERIMENTS 


- N n "a 0 — 
— äͤ— — — —— — = 2 „ 7 \ 
* - 
= * % — * 4 
— — — — 


ä Introductory to the Study of chat Sciencd 
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Some of the lateſt Diſcoveries 4 


FO * 

„The Obſervations the Author has here compiled from dif- 
ferent Writers on the Subject, are extremely well calculated for an- 
fwering the Purpoſe intended; and this Eflay may be conſidered, 
not only as an eafy Introduction to the Philoſophical Part of Elec- 
tricity, but an uſeful Manual for the Application of the Electrical 
Apparatus in the Cure of Diſeaſes. | 

8 | Crit. Rev. 
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